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LETTER OF TRANSMITTAL

To His Excellency Lroyp Lowxpes,
Governor of Maryland and President of the Geological Survey
Cominission.

S1r—1I have the honor to present herewith a report dealing with
the question of highway improvement in Maryland. The subjeets
discussed in the volume include the relations of Maryland topography,
climate and geology to highway construction; the history of the devel-
opment of Maryland highways; the present condition of the roads
and best means for their improvement; the relative values of the dif-
ferent natural road-building materials in the several counties; the
importance of good roads to the people and the methods of highway
construction employed in the counties of Maryland, in other states,
and in foreign countries. This exhaustive report upon Maryland
highways will give much valuable information to the citizens of the
state upon a subjeet of paramount importanee and cannot fail to influ-
ence to a greater or less extent the future construetion of our publie
roads.

Very respectfully,
Wirrianm Burroox Crarg,
State Geologist.

Jonxs Horkins UNIVERSITY,
BALTIMORE, Novemmber, 1899,
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PREFACE

The present volume deals with the questions connected with high-
way improvement in Maryland. The subjects discussed are of mueh
importance to the people of the state and an attempt has been made
to secure the best information available regarding them. Not only
liave the most modern treatises regarding road-building been liberally
drawn upon, but personal inspeetion has been given to the best high-
ways now under construction in other states. All types of our Mary-
land highways have been studied, looking to their permanent and
economical improvement. The various road-matcrials have also been
classified as regards their value and advantageous location for highway
purposes. It is believed that the volume contains much of practical
value.

The Introduction, including an account of the Organtzation and
Conduct of Highway Investigations by the Maryland Geological
Survey, by Wm. Bulloek Clark, comprises Part I and gives an aecount,
of the organization of the Highway Division by the General Assembly
of 1898, togcther with a review of the provisions of the act. Fol-
lowing this is a discussion of the methods of investigation which have
been pursued by the Survey in platting the distribution of the road-
building materials and in testing their availability for highway pur-
poses; also an account of the detailed examination of Maryland high-
ways and the plans proposed for their improvement. Several pages
arc devoted to the correspondence which was entered into with the
county eommissioners, farmers, turnpike eompanies, governors, and
road officers regarding highway affairs.

This chapter closes with a brief aecount of the sample roads eon-
structed, the speeifieations prepared for Maryland highways, and the
neeessary legislation for the continuanee of the work of the Highway
Division.
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The Relations of Maryland Topography, Climate and Geology to
Highway Construction, by Wm. Bullock Clark, forms Part IT of the
volume, and includes a summary of the leading topographical, clima-
tological and geological features of the state in their relation to road-
building. The dependence of the highways upon the surface con-
figuration of the land in the various portions of Maryland is discussed
in some detail and the bearing of the distribution of temperature and
rainfall upon the construction of roads is fully pointed out. Much
attention is given to the relationship between geology and highways,
since not only the road-bed itself but the materials which are em-
ployed in the actual construction of the road so largely affect the
character of the traveled ways. The different types of rocks and
their distribution are described and platted upon the maps accompany-
ing the report.

The Highway Legislation in Maryland and its T nfluence on the
Economic Development of the State is the title of Part IIT and is
prepared by St. George Leakin Sioussat. This chapter deals with the
history of highway development in Maryland, including an account
of the various laws which have been passed since the first road-act in
1666. The gradual development of the present road-system through
its various phases, both of general and local legislation, are traced
out in much detail. The influence of national legislation in the con-
struction of the far-famed National Road forms an interesting chapter
in the history of highways.

The Present Condition of Maryland Highways constitutes Part IV
of the volume, and is written by Arthur Newhall J ohnson, formerly
connected with the Massachusetts Highway Commission. Mr. John-
son has very thoroughly examined the condition of our Maryland
highways and presents in his report upon them a very complete account
of their present condition and future necds. He has also secured a
large amount of valuable information regarding the amount expended
annually by the county commissioners and turnpike companies upon
the highways of the several counties, and the details of this investiga-
tion are presented in hig report.

The Construction and Bepair of Roads, also by Arthur Newhall
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Johnson, forms Part V of the volume, and includes a treatment of the
important subject of road-engincering. The latest and best informa-
tion relating to the question of the construetion and repair of roads
is laid before the people of the state in this report, and the importance
of the facts presented cannot be too strongly dwelt upon, since good
roads are ouly attainable as the result of the best engincering
knowledge.

The Qualities of Good Road-Metals and the Methods of Testing
Them comprises Part VI of the volume and is prepared by Harry
Ficlding Reid, the Chief of the Highway Division. The relative
wearing and cementation values of the various rocks of the state,
based upon the results of numerous mechanieal tests, are deseribed
fully in this portion of the volume. The great importance of this
experimental work to those invested with power in highway matters
is clearly shown by these investigations, and the hope is expressed
that our county authorities will submit in the future their road-
materials to the Survey to be tested. A description of the laboratory
of the Survey is likewise given.

The Administration of Roads, also by Harry Fielding Reid, forms
Part VII of the volume, and includes a discussion of the laws regu-
lating road-construction and maintenance in the various counties of
Maryland, in the several states of the Union, and in the leading coun-
tries of the world.

The Advantages of Good Roads, also by Harry Fielding Reid, forms
Part VIII of the volume, and contains a summary of the more im-
portant facts brought forward in the preceding chapters, together
with a diseussion of the great advantages resulting to any com-
munity by the employment of intelligent methods of highway-eon-
struetion and maintenance. The finaneial, moral, and social advan-
tages of good highways are presented. It is pointed out that such
results are only attainable as the result of proper engineering skill,
which can best be secured through a well organized state highway
bureau. '

The majority of the illustrations were especially made for this
volume. The Maryland Geological Survey desires to give ecredit to
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the Maryland Weather Serviee for the plates and figures aecom-
panying the chapter upon the relation of elimate to road-eonstruetion.

The county mnaps aceompanying the ehapter on The Condition of
Maryland Highways are not extended to the right bank of the
Potomac river to whieh the lines of several of the eounties extend,
sinee this portion of the state has no econneetion with the question of
highway-improvement.

Several state organizations, cspeeially the Massachusetts Highway
Commission and the North Carolina Geologieal Survey, have gener-
.ously allowed the use of photographs and plates, whieh add mueh to
the value of the report.

Cuts, plates or eleetrotypes have also been kindly loaned by the
following eompanies: F. C. Austin Manufaeturing Company, Chi-
eago, Illinois; Farral Foundry and Machine Company, Kennett
Square, Pennsylvania; Gates Iron Works, Chieago, Illinois; Pope
Reversible Street-Roller Company, St. Louis, Missouri; Cook Loeo-
motive Company, Paterson, New Jersey.

Liberal use has been made of the leading works upon highway
affairs, and espeeially of the many important publieations of Professor
N. S. Shaler of Harvard University, formerly a member of the Mas-
saehusetts Highway Commission, who is one of our leading Ameriean
authorities upon highway matters. Ilis admirable book upon
“ Ameriean IHighways” has been quoted from at mueh length. By
the kind permission of the author, liberal use has also been made of

Byrne’s “ Highway Construetion.”
The thanks of the Highway Division are due to our many eorre-

spondents who have taken mueh trouble in answering our inquiries.

The Maryland Geologieal Survey desires to thank the state and
-eounty offieials who have eordially eo-operated with it in the prepara-
tion of this volume. Hon. Robert P. Graham, the State Tax Com-
missioner, and the Boards of County Commissioners of the several
counties have been of great assistance to the members of the Survey
1in the preparation of the volume.
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INTRODUCTION

INCLUDING AN ACCOUNT OF THE

ORGANIZATION AND CONDUCT OF HIGHWAY
INVESTIGATIONS

BY THE

MARYLAND GEOLOGICAL SURVEY

BY
WM. BULLOCK CLARK

No subjeet to-day more demands the attention of the people of
Maryland than that of road-construction. When hundreds of thou-
sands of dollars are being annnally appropriated for our highways it is
pertinent to inquire whether this outlay is intelligently made, and if
not, whether better methods of road-construction cannot be adopted in
order that the people of the state may seeure a larger return for the
money which they expend. It was with the object of ascertaining
the aetual facts in the case that a bill was presented at the last session
of the General Assembly authorizing the State Geologieal Survey
Commission to investigate the subjeet of road-building in Maryland
and make a report thercon. The bill which is given below was intro-
dueced in the House February 24, was passed by that body April 1,
by the Senate April 4, and reccived the signature of the Governor
April 9, 1898. Tt is as follows:

A Bill, entitled “an Act to confer additional powers upon the Commission
established by the Act of General Assembly at the session of 1896, Chap-
ter 51, by providing for the investigation of the question of road-con-
struction in this State, and for the preparation of reports thereon, and
to make an appropriation therefor.”

Smcrion 1. Be it enaeted by the General Assembly of Maryland, That the

Commission established by the Act of the General Assembly of Maryland at
the session of 1896, Chapter 51, be and the same is hereby authorized to
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make provision for the investigation ot the question of road-construction
in Maryland.

SEc. 2. And be it cnacted, That the said Commission be and the same is
hereby authorized to appoint, under the direction of the Superintendent of
the Survey such assistants and other employees, as they shall deem neces-
sary, and the said Commission shall also determine the compensation of all
persons employed, and may remove them at pleasure.

SEc. 3. And be it enacted, That the said Commission shall see that proper
investigation is made of the condition of the roads in this State, and of the
best means of improving the same, together with a study of the classifica-
tion and distribution of the road-building materials in the several counties.

SEc. 4. And be it enacted, That the said Commission shall see that a report
upon the state of the roads and the best method of improving, constructing
and maintaining the same, with estimates of costs, expenses and plans, be
submitted at the next session of the Legislature, aud that special reports
be prepared at such time as they are deemned nccessary.

SEc. 5. And be it enacted, That the said Commission shall see that record
is kept of all its proceedings, and of all moneys received and spent under
its direction and for what purposes; which record and account shall be sub-
mitted to the said Commission at the semi-annual meetings of the same to
take place in March and November, such records and accounts to be always
open to the inspection of any committee which the Legislaturc may appoint.

SEc. 6. And be it enacted, That all moneys paid out on account of this
work shall be paid by the State Treasurer upon the order of the Executive
Officer of the Commission endorsed by the Comptroller.

SEc. 7. And be it enaeted, That the sum of ten thousand dollars annually,
or so much thereof as may be necessary, be, and the same is hereby appro-
priated out of any money in the Trcasury not otherwise appropriated, for
the purpose of carrying out the provisions of this Act.

SEc. 8. And be it further enacted, That this Act shall take effect upon the
date of its passage.

Many prominent citizens throughout the ‘state, as well as the State
Road Convention, the Road League, and the League of American

Wheelmen, cxerted their influence toward the passage of the bill.
The valuable support given by the latter organization, particularly

by its Chief Consul, Conway W. Sams, Esq., who has advocated
good roads for many years, was of the utmost importance in bringing
about successful legislation,

CHARACIER OF THE INVESITGATIONS.

Immediately upon the passage of the bill a Highway Division was
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